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Find  Report  Grant  'DA-CML-18-108-41-G-23 
Treatment  of  Vaticont  Bum 

Introduction 

Currant  traotmont  of  vesicant  bum  of  the  Ain  it  largely  rjpportlve,  without 
q>aclflc  therapeutic  measures  oval  labia  for  definitive  core.  Development  of  methods 
for  amal  (orating  some  of  the  Inccpoclty  associated  with  thara  burnt  might  permit  con- 
tinuad  combat  activity  of  soldiers  with  thara  bum  which  weald  ba  highly  datirabla. 
Ftaiiminory  investigation  of  tha  faotibility  of  o  Ml  seole  prajact  aimed  at  tho  develop¬ 
ment  of  such  measures  of  traotmont  wot  tha  purpora  of  this  gnat. 

TM*  preliminary  Invattigotlon  included  studlea  of  tha  pathologic  anatomy, 
biologic  courra  and  chamittry  of  vaticont  agon?  bum  in  human  volunteer*  at  pottlbla 
leads  toward  the  objective  i toted  above.  At  a  result  of  Informal  program  reports  to 
the  Directorate,  Medical  Research  Division,  Army  Chemical  Corps,  support  of  this 
work  has  boon  continued  for  the  coming  year  under  contract  DA-1H06-CML-71 13. 

.  Transfer  of  research  support  from  grant  to  contract  requires  a  final  report  whlc'*  it  here¬ 
with  submitted  concerned  only  with  preliminary  investigation*  which  are  not  complete 
and  are  presently  being  continued  under  contract. 

Avenues  of  Investigation 

A.  Chemical  constituency  of  vesicant  bum  blister  fluid.  B.  Clinical  course 
and  pathology  of  vesicant  bum.  C.  Polymer  Investigation.  D.  Standardization  of 
vesicant  bum  techniques.  E.  Laboratory  facilities. 

Results 

A.  Protein  components  of  vaticont  bum  blebs  ore  different  from  any  other  type 
of  blitter  fluid  studied.  Mott  dermatological  conditions  with  blitter  formation  contain 
fluid  in  which  the  protein  content  Is  similar  to  plasma  exudate.  Ganfhoride  Irritation 
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products  blisters  with  vcsiccnt  fluid  protein  higher  than  plasma.  Flam*  bums,  of 
second  dagraa,  produce  blisters  with  proteins  equal  to  plasma  proteins. 

Vesicant  bum  blister  fluid  protein  is  quite  high  in  concentration  as  indicated 
in  the  following  example  of  H  blister: 


FRACTION 

AVERAGE 
gms/100  cc 

PERCENT 

ALBUMIN 

32.25 

81.3 

GLOBULIN 

7.55 

18.6 

TOTAL 

39.7 

100 

alpha 

1.89 

4.2 

beta 

2.91 

7.6 

gamma 

2.75 

6.7 

Electrophoresis  pattern  is  included  In  Appendix  I. 

A  number  of  vesicant  blister  fluid  samples  are  in  actuality  protein  gels  with  the 
relative  protein  concentration  dependant  on  hydration  which  it  variable  throughout  the 
course  of  healing  of  these  lesions.  Analyses  of  electrolyte  content  hove  not  been 
carried  out  in  a  large  enough  series  of  bu  ns  to  generalize,  however.  It  appears  that 
plaana  concentrations  of  sodium  and  chloride  in  ftarne  bum  blisters  are  equal  to  the 
concentrations  of  these  element:  !«  vesicant  blister  fluid. 

B.  Clinical  course.  A  small  room  set  aside  for  the  care  and  excision  of  vesicant 
bums  In  volunteers  has  been  stocked  and  equipped  and  is  in  use  for  volunteers.  The 
Responsible  Investigoror  cares  for  all  phases  of  bum  management  for  volunteers. 

'xn'-iments  with  "Edgewood  reds"  for  transfer  to  hur.run  dcln  have  been  carried 
out  on  h  objects  (a  total  of  12  bums).  Full  thickness  necrosis  resulted  and  in  no 
instance  was  more  than  pinhead  peripheral  vesicles  produced.  Healing  was  prompt  - 
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within  10  day*  without  toccndary  Infection.  This  mothad  b  tn  un  far  production  of 
burnt  which  or*  excited  for  hiitologic  rtudy. 

C.  Rocont  experiment*  with  "artificial  dtln"  wsdf  from  macromol ocular 
polymen  have  been  reported  In  the  literature  and  the  prime r/  investigational  emphatit 
of  a  pottibie  treatment  material  for  thli  project  it  oite  directed  toward  macromol  ocular 
polymen.  Under  Investigation  are  polymen  of  two  bade  typer;  polyurethane*  and 
acrylate  amide  elattomen.  A  third  at  yet  uncharacterleed  polymer  more  tutted  to 
polymerization  with  fluids  of  high  protein  content  It  under  investigation. 

Interett  in  mineral  (clay)  treatment  of  burnt  at  outlined  by  the  Project  Officer 
for  this  grant  hat  retailed  in  Intensive  study  of  the  Mentanrillonite  dan  of  adsorptive 
clay  minerals.  Bacteriologtc  study  of  these  materials  during  the  period  covered  by 
the  grant  hat  included  examination  of  both  American  and  South  African  clay  minerals. 
There  it  no  significant  aerobic  contamination  of  these  day*.  Anerablc  culture*  are 
still  under  observation. 

The  Montmorll Ionite  clays  show  Indication  of  emheew  activity  in  adsorption 
of  both  bacteria  and  bacterial  toxins.  In  addition,  adsorption  of  large  molecular 
protein  compounds  It  actively  accomplished  by  these  day  arinetalt.  Specific  protein 
fractions  may  well  be  adsorbed  by  the  clays  and  currant  wort  Is  being  carried  out  to 
determine  which  fractions  of  whale  human  plasma  protein  may  be  affected.  Preliminary 
results  look  encouraging  In  terms  of  coagulation  of  proteins  In  vesicant  bum  fluids. 

D.  Standardized  bum  procedures  hove  been  accomplished  and  a  method  for 
routine  production  In  volunteers  of  vesicant  blebs  2  to  3  cm.  in  diameter  Is  as  follows. 
Transfer  of  10  drops  of  plant  run  Levinstein  to  filter  paper  discs  which  In  turn  are  held 
in  place  over  the  proposed  burned  area  by  dressings  for  5  minutes  uniformly  produce 
excellent  vesicles.  Because  of  the  vari.v'iity  of  protein  content  related  to  time 
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pot  (burning  electrophoretic  pattern*  lerlall  y  run  ora  planned . 

E.  Pilot  studies  In  human*  under  thl*  grant  have  been  sufficiently  productive 
to  warrant  continuation  of  the  work  under  contract,  and  equipment  for  chemical 
blitter  analyti*  and  electrophoretic  itudie*  of  blitter  fluid  pra.elns  have  been  purchated 
and  technical  omittance  far  theta  determination*  it  available. 

Summary 

1 .  A  facility  for  production  of  veticant  burnt,  their  management,  and  pro- 
vitlan  far  terlal  excitian  in  human  volunteer*  hat  been  ettabllihed. 

2.  Veticant  blitter  fluid  analytlt  It  remarkably  high  in  protein  compared  to 
other  vetlclet.  There  It  eantiderable  variability  in  type  and  amount  of  protein  pretent 
at  varlout  timet  after  veil  cat  Ion. 

3.  Preliminary  work  In  the  manufacture  of  macramolecular  polymer  suited  to 
chemical  combination  with  veticant  blitter  fluid  it  in  program.  Thl*  material  might 
terve  at  a  dressing  or  definitive  treatment  which  would  reduce  morbidity  from  muttard 
burnt. 

4.  Preliminary  Investigation!  of  day  mineral*  at  possible  adjuncts  in  burn 
therapy  have  established  that  these  minerals  can  adsorb  qteciflc  proteins,  aerobic 
organisms,  and  bacterial  toxins.  Further  investigation  of  clay  minerals  teem*  quite 
promising  at  this  time. 

5.  Histologic  study  of  serially  excited  vesicant  burns  It  in  progress. 


